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Abstract: Data upon all births and infant deaths in
New York City in 1968 are analyzed using methods for
the analysis of multidimensional contingency tables.
These methods provide estimates of the effect of varia-
tions in prenatal care upon the relative risks of low
birth weight and neonatal and postneonatal mortality,
controlling for a wide variety of factors which tend to
"select" women into a program of prenatal care. Sig-
nificant relationships between lack of prenatal care
and infant mortality are estimated, but these occur
mainly via the relationship of inadequate prenatal care
to low birth weight. Furthermore, among white
mothers who delivered on a private service, those re-

Introduction

What role does prenatal care play in the prevention of
infant mortality and morbidity? Do variations in such care
play a major part in the conditioning of infant risk, or are
these variations in risk structured for the most part by char-
acteristics and behaviors which mothers and infants bring
with them to the health care setting? Standard guides for the
practice of maternal and infant health care stress the impor-
tance of such intervention,"12 yet research upon this ques-
tion has provided mixed findings. Some research has down-
played the positive effects of prenatal care in reducing the
risk of low birth weight and neonatal mortality.3 4In con-
trast, a "before and after" intervention study indicated some
positive results when a program of prenatal care was in-
troduced into a disadvantaged community.5 The most so-
phisticated study completed thus far upon this question uti-
lized data upon all births and infant deaths in New York City
in 1968, and reported strong and consistent associations be-
tween a three-factor maternal health services index, and low
birth weight and neonatal and postneonatal mortality.6 Prob-
lems of methodology and inconsistent results, however,
hamper interpretation of all these research efforts. The inter-
vention study documented decreases in the incidence of low
birth weight and neonatal mortality, but it was not possible
to tell whether it was the infants receiving prenatal care who
fared better.5

The 1968 New York City study, sponsored by the Insti-
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ceiving inadequate levels of prenatal care experienced
only slightly increased risks of a low birth weight in-
fant. In contrast, white mothers who delivered on a
general service, and all black mothers, experienced
substantially increased risks when receiving in-
adequate prenatal care.

A variety of behavioral characteristics of mothers
were not controlled in these analyses, and thus clear
causal inferences concerning the efficacy of prenatal
care cannot be drawn. These analyses do, however,
identify a significant population of women at sub-
stantial risk. (Am J Public Health 69:653-660, 1979.)

tute of Medicine, found that relationships between a mater-
nal health services index and postneonatal mortality were as
great as those found between the index and low birth weight
and neonatal mortality. Because prenatal care should exert a
minimal influence upon postneonatal mortality, these results
were interpreted as indicating that "the three-factor mater-
nal health services index reflects health services received by
mother and child and specific prenatal care, as well as an
array of other maternal, social, behavioral and economic
characteristics."6 There is the strong suggestion in these
comments that lack of control for selective factors which
sort mothers into a system of prenatal care was responsible
for the invalid results and, thus, that the estimated effects of
prenatal care were overstated.

The present analysis attempts to correct some past defi-
ciencies: the 1968 New York City data are subject to reanal-
ysis using methods for the analysis of multidimensional con-
tingency tables.7-9 Relative risks of low birth weight and
neonatal and postneonatal mortality are estimated for dif-
ferent levels of prenatal care received by mothers, con-
trolling for a wide variety of available social, demographic,
and medical factors which tend to select mothers into getting
or not getting prenatal care.

Data and Methods

The data come from all birth and infant death records in
New York City in 1968 and in general are of excellent quali-
ty.6 Analysis is restricted here to the native white and native
black populations of New York City, giving a total sample of
90,339 births, including 9,512 low birth weight infants, plus
1,447 neonatal and 482 postneonatal deaths.
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The adequacy of prenatal care is defined according to
criteria developed in the Institute of Medicine study,6 which
are based upon standards of care recommended bythe Amer-
ican College of Obstetricians and Gynecologists.2 These cri-
teria adjust the number and timing of prenatal care visits to
gestation period (see Appendix A), and classify care as ei-
ther inadequate, intermediate, or adequate. The distribution
of native black and native white mothers of infants born in
New York City in 1968 into these categories is given in Table
1. It should be noted that the index used in the original Insti-
tute of Medicine study included an additional criteria in that
mothers who were admitted to the hospital on a ward, as
opposed to a private service, were classified as having re-
ceived inadequate levels of care. This variable-a measure
of the continuity of care received-is included in the present
analysis as a separate variable. It should also be noted that
the classification scheme does not attempt to scale the con-
tent of care received by mothers; the analytic focus is rather
upon the inadequate care category, and thus upon the lack of
any content or lack of any care received.

Ideally, the efficacy of prenatal care could be investi-
gated through experiments which include random assign-
ment of expectant mothers to prenatal care or to a condition
of no prenatal care. Such experiments are not possible for
obvious ethical reasons. The present approach attempts to
approximate such a design by employing methods for the
analysis of multidimensional contingency tables.7-9 These
methods allow the analyst to control, or hold constant, the
effects of the variables available for study which are related
to both prenatal care and to the outcomes of interest. Lack
of random assignment to prenatal care conditions in the pres-
ent research design makes the application of such controls
imperative. Analysis of the New York City data (shown later
in Appendix B) for example, indicates that the variables edu-
cational status of mother and father, age of the mother, birth
order of the child, and wedlock status all significantly predict
the adequacy of prenatal care received by mothers of infants
included in the study. Mothers with 0-8 years of education,
with similarly educated husbands, who are less than age 20,
for example, experience a 7.5 times greater chance of receiv-
ing inadequate prenatal care than do mothers with a high
school education or more, with similarly educated husbands,
who are 31 years of age or older (holding constant the effects
of birth order, wedlock status, and medical conditions ob-
servable during pregnancy).

It should also be noted that gestation length of the preg-
nancy is controlled in the construction of the prenatal care
index, and thus its effects are also held constant when the
effects of prenatal care are being assessed.

Three outcomes of birth are predicted: 1) the odds of a
low birth weight infant (weighing less than 2500 gm. at birth);
2) neonatal mortality (deaths to infants during the first 27
days of life); and 3) postneonatal mortality (deaths to infants
occurring 28 days through 11 months after birth). In the case
of neonatal and postneonatal mortality, live births are taken
as the exposed population. In the case of low birth weight,
the dependent variable is the odds (approximately the proba-
bility) of a low birth weight versus all other births.

The independent, or control, variables include the fol-

TABLE 1-The Adequacy of Prenatal Care Received by
Mothers of Native White and Native Black Infants
Born In New York City in 1968

Native White Native Black
Adequacy of
Prenatal Care N % N %

Inadequate 10,167 17.0 14,420 46.9
Intermediate 22,186 37.2 13,014 42.4
Adequate 27,327 45.8 3,285 10.7

TOTAL 59,680 100.0 30,719 100.0

lowing: prenatal care received by the mother, educational
attainment of mother and father, age of mother, birth order,
wedlock status, medical conditions observable during preg-
nancy, type of hospital service, and (in the equations pre-
dicting infant mortality) birth weight. The values taken by
these variables are given in Appendix B, Tables B I and B2.

Prenatal Care, Low Birth Weight, and Infant Mortality
Estimated coefficients for equations predicting low birth

weight and neonatal and postneonatal mortality, for both the
native black and native white populations of New York City
in 1968, are given in Appendix B, Tables BI and B2. Coeffi-
cient estimates are also given for equations predicting who is
delivered on a ward versus a private service and who re-
ceives inadequate prenatal care.

Coefficient estimates from these equations may be inter-
preted in terms of relative risks;'0 Table 2 displays estimates
of the relative risk of low birth weight (more precisely, the
odds ratio of a low birth weight), and neonatal and post-
neonatal mortality associated with differing levels of pre-
natal care. These estimates are derived from the multivariate
logistic models (see Appendix B), and thus the first order
(non-interactive) effects of all independent variables have
been controlled. Hence, these are called adjusted estimates.

The estimates given in parentheses are unadjusted rela-
tive risks; these may be compared with the adjusted relative
risks to gain an understanding of the effect that lack of ran-
dom assignment of mothers to levels of prenatal care has
upon the resulting estimates. For example, within both the
native white and native black populations of mothers, the
estimated relative risks of low birth weight associated with
inadequate (as opposed to adequate) prenatal care are atten-
uated when adjusted for differences in composition between
these populations. Within the native white population, the
estimates change from 1.72 to 1.41, and within the native
black population they change from 1.89 to 1.78.

Even more dramatic, however, are changes in the esti-
mated relative risks of neonatal and postneonatal mortality.
When controls are imposed (all background variables includ-
ing birth weight are included in the equations), prenatal care
is not significantly related to these outcomes, except in the
case of the neonatal mortality of native black infants. This
finding suggests that if prenatal care exerts any effect upon
infant mortality, it is likely that this occurs via the effects of
variations in prenatal care upon low birth weight. This find-
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TABLE 2-Estimated Relative Risks of Low Birth Weight and
Neonatal and Postneonatal Mortality by Adequacy
of Prenatal Care in New York City in 1968, Adjusted
for a Variety of Selective Factors*

Estimated Relative Risks

Population and Postneonatal
Adequacy of Care Low Birthweight Neonatal Mortality Mortality
Native White
Inadequate 1.41 (1.72) 1.06(1.78) 1.04(2.13)
Intermediate .96 (1.02) .87 (.94) .90 (1.17)
Adequate 1.00 (1.00) 1.00 (1.00) 1.00 (1.00)
X2b 83.75** 3.62 .83

Native Black
Inadequate 1.78 (1.89) 1.20 (1.89) 1.25 (1.75)
Intermediate 1.12 (1.18) .87 (.86) .92 (1.06)
Adequate 1.00 (1.00) 1.00 (1.00) 1.00 (1.00)
X2b 223.42** 26.68** 5.84
= significant at .05

** = significant at .01

aThe standard used in all cases is the Adequate Care category for each
population/outcome category.

bX2 tests are the likelihood ratio statistic, and indicate whether the vector
of coefficient estimates from which these relative risks are derived are signifi-
cantly different from zero. Two degrees of freedom are associated with all of
these x2 tests.

tSee text for discussion of controls. Unadjusted relative risks given in
parentheses. N = 59,680 native white births, plus 872 infant deaths, and
30,719 native black births, plus 1,057 infant deaths.

ing should clarify some inconsistent results found in the orig-
inal Institute of Medicine study. These results, however,
must also be interpreted with caution, because a variety of
behavioral characteristics of mothers which have been
linked to low birth weight are not included in the present
analysis. Women with these characteristics may be precisely
those mothers who do not seek prenatal care.

Mothers' dietary habits, for example, have long been
related to subsequent birth weight. 1-14 Smoking and con-
sumption of alcoholic beverages during pregnancy15 16 are
additional behaviors which can endanger the newborn.
Thus, while substantial relationships between prenatal care
and low birth weight are indicated in Table 2, clear causal
interpretations of these relationships are not possible.

One fact that should be re-emphasized is that the gesta-
tion length of the pregnancy has been controlled in these
analyses insofar as gestation length may influence the num-
ber and timing of prenatal care visits: no efforts on the other
hand have been made to estimate the effect of prenatal care
upon gestation length. Other research, however, has in-
dicated that birth weight is more influenced by environmen-
tal factors,'7- 18 and is also more predictive of subsequent
infant problems than the fact of a short gestation.19 Thus, a
reliance upon low birth weight in the present study as the
dependent variable of interest appears justified.

One further fact concerning the estimated relative risks
presented in Table 2 should be explained: in some cases, in-
termediate levels of prenatal care appear to indicate less risk
than do adequate levels of care. These differences are small
in general, however, and not statistically significant, and for
the moment will be interpreted as indicative of insignificant

differences in relative risk for these two categories (the addi-
tion of interactions in the following section will support this
interpretation).

The coefficient estimates in Appendix B further provide
evidence for the impact of a variety of other factors besides
prenatal care upon low birth weight and neonatal and post-
neonatal mortality. Variables such as education of the par-
ents, wedlock status, family size, and type of hospital serv-
ice (a measure of continuity of care) all are found to be asso-
ciated with substantial differences in outcomes over and
above those related to differences in prenatal care. Thus, we
are reminded that variations in health care can explain at
most only a part of variations in infant mortality.

Furthermore, the percentage of low birthweight infants
varied from a low of 7.1 per cent among native whites with
adequate prenatal care to 11.6 per cent among native whites
with inadequate prenatal care. Among native black infants,
these percentages varied from 11.1 per cent among those
receiving adequate prenatal care to 19.1 per cent among
those receiving inadequate care. Clearly, differences in pre-
natal medical care can only contribute to part of the racial
differences noted.

Variations in the Estimated Effects of Prenatal Care

The analyses presented thus far assumed that any ef-
fects of prenatal care upon the outcomes of interest are uni-
form across different types of mothers and infants. This
assumption is relaxed in the present analysis, and estimates
are made of interactions between background character-
istics, levels of prenatal care received, and the outcome of
low birth weight. Tests were made for the statistical signifi-
cance of all interactions between prenatal care and those
variables exhibiting a significant independent relationship
to low birth weight. Within the native white population,
statistically significant differences were found in the ex-
tent to which prenatal care effects varied by type of hospi-
tal service. The lack of a striking interaction between pre-
natal care and the variable indicating conditions observed
during pregnancy fails to support earlier work by Shwartz
and Vinyard which suggested that prenatal care is effective
only for mothers who experience an uncomplicated preg-
nancy, and who deliver at term.4 Other statistically signifi-
cant interactions were found between the following vari-
ables: education of mother with observed pregnancy condi-
tions, hospital service with birth order, hospital service with
wedlock status, observed pregnancy conditions with wed-
lock status, and hospital service with observed pregnancy
conditions.

Within the black population, a statistically significant in-
teraction of prenatal care with the fact of observed preg-
nancy conditions was found. Other statistically significant
interactions included: education of mother with wedlock
status, age of mother with birth order, and age of mother
with observed pregnancy conditions.

The estimated relative risks calculated when all these
interactions are taken into account are displayed in Table 3.
Inspection of this table reveals substantial differences in esti-
mated relative risks for different populations of mothers. The
greatest distinction concerns native white mothers who were
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TABLE 3-Estimated Relative Risks of Low Birth Weight by
Adequacy of Prenatal Care in New York City in 1968,
Controlling for the Additive and Interactive Effects
of a Vatiety of Fabtors*

Estimated Relative Risksa by Adequacy of
Prenatal Care

Inter-
Population (N) Inadequate mediate Adequate X2b

Total Native 59,680 1.6t 1.12 1.00
White (1.72) (1.02) (1.00)
Native White/ 50,052 1.20 .96 1.00
Private Service (1.25) (.96) (1.00)

31 .28**
Native White/ 9,628 2.33 1.31 1.00
General Service (2.47) (1.35) (1.00)

Total Native 30,719 1.85 1.08 1.00
Black (1.89) (1.18) (1.00)
Native Black! 4,702 1.94 1.01 1.00
with Pregnancy (1.97) (1.02) (1.00)
Conditions

7.37*
Native Black/ 26,017 1.76 1.16 1.00
No Pregnancy (1.92) (1.24) (1.00)
Conditions

aThe standard used in all cases is the Adequate Care category for each
population category.

bX2 tests are the likelihood ratio statistic and indicate whether the inter-
actions presented aro statistically significant. Two degrees of freedom are as-
sociated with all these tests.

= significant at .05
= significant at .01

tSee text for discussion of controls. Unadjusted relative risks given in
parentheses.

admitted to a general as opposed to a private hospital serv-
ice. Mothers admitted on a private service are usually cared
for by their private physician, and this fact is thus indicative
of relatively continuous care. In contrast, mothers admitted
on a general service usually experience more fragmented
care, and are generally at higher risk along a variety of social
and medical dimensions (see Appendix B, Tables B I and
B2). Intuitively, one would expect that this latter group
could benefit relatively more from a regular program of pre-
natal care than could mothers who were in contact with a
private physician, and this interpretation is supported by the
data. It is seen in Table 3 that the estimated relative risk of
low birth weight for the inadequate as opposed to adequate
care categories is only 1.2 for native white mothers admitted
on a private service but rises to 2.3 for native white mothers
admitted on a general service-controlling for the additive
and interactive effects of all other variables in the present
design.

Among black women, differences in prenatal care are
also associated with substantial differences in the risk of a
low birth weight infant. Furthermore, black women with
pregnancy conditions who receive inadequate prenatal care
experience particularly great risk. This finding conforms to
clinical experience, since there are a variety of maternal dis-
eases identifiable during pregnancy which can increase the
risk of subsequent prematurity and low birth weight.' 20 No

significant interactions of prenatal care and hospital services
were found among the black population.

The causal interpretations of all of these assertions,
however, are again limited by the fact that a variety of be-
havioral characteristics of mothers are not controlled in the
analysis.

Discussion

A number of significant findings emerge from these anal-
yses. First, prenatal care is found to exhibit little relationship
to neonatal and postneonatal mortality once birth weight
and other variables are controlled. Thus, if prenatal care
exerts any effects upon infant mortality, it is likely that these
effects occur via the relationship of prenatal care to low birth
weight. Second, among native born white mothers who de-
liver on a private service, after controlling for a variety of
selective factors, those receiving inadequate as opposed to
adequate levels of prenatal care were found to experience
only slightly increased risks of a low birth weight infant.

In contrast, these analyses also indicate that the minor-
ity of white mothers in the sample who deliver on general
services, as well as black mothers, tend to experience a sub-
stantially increased risk of a low birth weight infant when
receiving inadequate (as opposed to adequate) prenatal care.
This finding may be subject to two interpretations. It could
be argued that the stresses and constraints of living in pover-
ty and the inner city not only affect some fetuses adversely
(via variables not available for analysis, such as consump-
tion of an inadequate diet, smoking, drinking, drug abuse,
and other mechanisms as yet unexplored), but also affect
maternal motivation to seek prenatal care. Hence, the ob-
served relationship between lack of prenatal care and low
birth weight could be partially or totally explained by this
''selection" of women into prenatal care.

TABLE 4-Mothers Receiving Late (Third Trimester) or No (or
Not Stated) Prenatal Care In 1969 and 1975; New
York State and 37 States and the District of Columbia

Births with
Late, or No

(or Not Stated) Percent
Population/Year Total Births Prenatal Care age

New York State
Total Births

1969 309,408 50,006 16.2%
1975 235,608 28,604 12.1

Black Births
1969 53,284 16,428 30.9
1975 47,498 10,678 22.5

37 States and DC
Total Births

1969 2,793,694 358,160 12.8
1975 2,445,896 217,886 8.9

Black Births
1969 404,748 95,062 23.5
1975 381,072 55,182 14.5

SOURCE: Vital Statistics of the United States, 1969 and 1973
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An alternative explanation would suggest that sub-
stantial numbers of women who are at such risk do become
involved in prenatal care and subsequently alter their behav-
ior because of this care. Thus adequate prenatal care would
effect higher birth weights. Such an explanation would also
argue that the various social and economic variables used as
controls in the present analysis also serve as proxies for the
environmental and life-style variables noted above, so that
some control over these has in fact been made. Such an in-
terpretation would support the contention of Fuchs that:
"For very risky pregnancies, the quantity and quality of care
available may be critical; for pregnancies that present little
risk (that is, among well-educated, well-fed mothers, neither
very young or very old) the quality of care may be of minor
importance. ..."21 The estimated relationships between
prenatal care and low birth weight in the present data could
also reflect a mixture of both of these competing ex-
planations; resolution of this question, however, will have to
await new data which are not as limited as these data from
New York City in 1968.

While the results of these analyses are thus causally in-
conclusive, they should serve to focus attention upon this
minority of women not receiving prenatal care who are at
substantial risk of producing a low birth weight infant. These
results are particularly suggestive for the black population in
the United States, since a main component of black-white
differentials in infant mortality is the high incidence of low
birth weight among black infants.'4' 22

Certainly large numbers of expectant mothers in the
United States currently receive quite excellent prenatal care,
but substantial numbers are also not being served. In New
York City, for example, the percentage of mothers receiving
late (third trimester) or no prenatal care increased from 10.6
per cent in 195123 to 16.3 per cent in 1968.6 In New York
State, the percentage of mothers receiving late (third trimes-
ter) or no (or not stated) prenatal care was 16.2 per cent in
1969 and 12.1 per cent in 1975. The corresponding percent-
ages among the black population were 30.9 per cent in 1969
and 22.5 per cent in 1975 (see Table 4). The corresponding
percentages for 37 states and the District of Columbia were
lower (Table 4), but the persistence of such substantial num-
bers is still indicative of the lack of clear national policies
aimed at improving the delivery of prenatal care services.

A variety of barriers contribute to this unequal distribu-
tion of prenatal care in the United States. For young and
poor mothers, who so often "fall between the cracks" of the
medical and welfare system, these barriers can be particular-
ly difficult. As of July 1, 1974, for example, 20 states did not
provide prenatal care under Medicaid to first pregnancy
mothers,24 and this particular situation has persisted to the
present day.
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APPENDIX A
Adequacy of Prenatal Care Defined in Terms of Timing
and Quantity of Prenatal Visits, Adjusted for Gestation

Length

Adequacy of Number of
Prenatal Care Gestation (Weeks) Prenatal Visits

Adequatea 13 or less and 1 or more not stated
14-17 and 2 or more
18-21 and 3 or more
22-25 and 4 or more
26-29 and 5 or more
30-31 and 6 or more
32-33 and 7 or more
34-35 and 8 or more
36 or more and 9 or more

Inadequateb 14-21c and 0 or not stated
22-29 and 1 or less or not

stated
30-31 and 2 or less or not

stated
32-33 and 3 or less or not

stated
34 or more and 4 or less or not

stated
Intermediate All combinations other than those specified

above

aIn addition to the specific number of visits indicated for adequate care,
the interval to the first prenatal visit had to be 13 weeks or less (first trimester).

bIn addition to the specific number of visits indicated for inadequate care,
all women who started their care during the third trimester (28 weeks or later)
were considered to have received inadequate care.

eFor this gestation group, care was considered inadequate if the time of
the first visit was not stated.

APPENDIX B

Cross-classification tables were constructed for each of the de-
pendent variables; these tables include all the independent variables
described in the text. If the n dimensions of such a table are de-
scribed by the letters ijk . . . n, the expected neonatal or post-
neonatal death rate (or odds of a low birthweight infant) conditional
upon given levels of the independent variables may be expressed as
the product of a number of parameters, written as follows:8

E (death rateiJk ...) = vYA Aj .* . .Y

where K=I.0,kforK-A,B. N.
k

(1)

(2)

(Note: the expected death rate could also be an expected odds; as
the odds become small, they approximate a rate.) The large letters,
such as N, represent the different variables, and the small letters,
such as n, represent the various categories of that variable. Each of
the A, B, . . ., N sets of coefficients correspond to one dimension of
the cross-classification table, and represent the effects of the cat-
egories of that variable upon the expected death rate.

Equivalently, one may express the natural logarithm of the ex-
pected conditional death rate as:

here are those of the author and should not be attributed to the insti-
tutions or individuals named above. The data was kindly supplied by
David Kessner; original support for data preparation was provided
to the Institute of Medicine by the Carnegie Corporation of New
York.

Ig E (death rateik ... n) = B + BA + B'1 + . . . + BN (3)

where I BK = 0for K = A, B, . . ., N.
k

(4)

Estimates of the log-linear coefficients (of the form in (3) above)
from equations predicting low birth weight, neonatal and post-
neonatal mortality, for both the native black and native white popu-
lations of New York City in 1968 are given in Tables B 1 and B2
below. Coefficient estimates are also given for equations predicting
who is delivered on a ward versus a private service and who re-
ceives inadequate prenatal care. These are maximum likelihood esti-
mates, generated using the ECTA program (available from Leo
Goodman, Department of Sociology, University of Chicago).

Some variables with statistically insignificant coefficients were
dropped from the equations whose estimates appear in Tables BI
and B2. A step-down procedure was used. The coefficient estimates
displayed are those obtained after these variables were dropped.

Coefficient estimates for the equations predicting low birth
weight were also re-estimated with the addition of interaction terms
between pairs of independent variables and the dependent variable.
(Results from these analyses are displayed in Table 3.)

Tests for significant interactions were made for all pairs of
variables which exhibited a significant relationship to low birth
weight (as indicated in Tables Bi and B2). All of these interactions
were then added to the equations, and a step-down procedure was
used to arrive at the final models. The significant interactions includ-
ed are described in the text.

Estimates of relative risks are derived from results of the multi-
variate logistic analysis as follows: for example, assume variable A
has three categories, representing three levels of prenatal care

I = inadequate
2 = intermediate
3 = adequate

Taking level 3 as the base, for any other cells j .. n of the
cross classification table we can write the expected death rates for
different levels of variable A as follows:

(1)
(2)
(3)

E (death ratej ..,.) = yA,y*.*. .yA
E (death rate2 ..,.) = yyA2yBjl * .*y
E (death rate3 ..,.) = yyA3yBj . . .yN

The relative risk of inadequate (category 1) as opposed to adequate
(category 3) levels of prenatal care is thus:

E (death ratej j. n) y7A .*
E (death rate3j ... n) yAY4... n

yA
A

(jA '8A )

Thus, estimates of relative risk are derived from coefficient esti-
mates such as those presented in Appendix Tables BI and B2 by
simply taking anti-logs and multiplying the estimated coefficient vec-
tor (-A, yA, yA) by the estimate: 1/yA. The x2 tests presented in these
tables indicate whether the estimated coefficients from which these
risks are derived are significantly different from zero.
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EFFECTS OF PRENATAL CARE ON NEWBORNS

APPENDIX TABLE Bi -Coefficient Estimates: Factors Affecting Low Birth Weight, Neonatal and Postneonatal Mortality among Na-
tive White Births In New York City In 1968

Dependent Variables

Predetermined Inadequate Hospital Ser- Low Neonatal Postneonatal
Variables Prenatal Care vice (Gen/Priv) Birth Weight Mortality Mortality

0-8 Education .26 .67 -.03 .06 .71
9-11 of .35 .47 .15 -.21 .53
12+ Mother -.23 -.40 -.08 -.13 .13

NA -.38 -.75 -.04 .28 -1.37
(281.18)"* (664.80)"* (24.74)** (5.33) (12.82)"*

0-8 Education .27 .45 .27 -.16
9-11 of -.02 .19 -.14 .07
12+ Father -.44 -.74 -.15 -.23

[NA .19 .09 .02 .32
(249.89)"* (713.48)"* (1 .93)a (4.14) (4.08)

< 20 Age .47 .99 -.06 .18
20-30 of -.13 -.25 -.09 -.13
[31 + Mother -.33 -.74 .15 -.05

(275.82)" (998.71)** (31 55)** (.1 O)b (1.59)

1 Birth -.13 -.13 .09 -.17 -.32
2 Order -.08 -.09 -.05 .04 .20
3+j .20 .21 -.04 .13 .12

(120.27)** (89.68)** (16.57)** (1 1 .17)** (7.65)*

[llegit Wedlock .69 .98 .15
Legit J Status (595.56)" (947.69)" (23.37)** (.01)a (1.86)a

1 Medical .04 .43 .46 .40
None] Conditions (3.35) (315.93)** (364.12)** (63.62)** (.44) b

Observable
During Pregnancy

Inad Prenatal .93 .24 .08 .09
Interm Care .07 -.14 -.11 -.09
Adeq -1.00 -.10 .03 .01

(2,603.77)** (83.75)** (3.62) (.83)

[Gen] Hospital .09 .11 .27
LPriv]JService (14.67)** (4.12)* (6.11)*

<2500 gm. Birth Weight 1.63 .62
2500gm. + J (1,508.76)** (39.51)**

X2 (degrees of freedom) 817 (563) 1387 (1713) 693 (851) 483 (1138) 340 (1713)

X2 tests are in parentheses. = signfficant at .05; ** = significant at .01. Sample consists of 59,680 live births, including 4,719 low birth weight infants, plus 699
neonatal and 173 postneonatal deaths. a insignificant, dropped from analysis, b also insignificant, dropped from analysis.
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GORTMAKER

APPENDIX TABLE 82-Coefficient Estimates: Factors Affecting Low Birth Weight, Neonatal and Postneonatal Mortality, for Native
Black Infants Born in New York City In 1968

Dependent Variables

Hospital
Predetermined Inadequate Service Low Neonatal Postneonatal

Variables Prenatal Care (Gen/Priv) Birthweight Mortality Mortality

0-8 Education .02 .05 .00 .06 .33
9-11 of .01 .20 .02 -.15 .13
12+ | Mother -.10 -.32 -.10 -.05 .01

NA .08 .07 .09 .13 -.48
(20.60)** (157.53)** (12.24)** (4.12) (5.88)

0-8 Education .05 .15 .04 .11 -.05
9-11 of .04 .31 .00 .03 .01
12+ Father -.16 -.42 -.09 -.1 1 -.19

NA .07 -.03 .05 -.02 .23
(55.73)** (257.05)** (8.84)* (2.41) (8.37)*

< 20 Age .45 .41 -.06 .37
20-30 of .00 .15 -.05 .05
31 + Mother -.45 -.55 .11 -.42

(376.10)** (276.58)** (10.82)** (.92)b (11 .62)**

1 Birth -.41 -.28 .05 -.11 -.52
2 Order .00 -.03 .00 .09 .18
3+ .41 .31 -.05 .03 .34

(612.68)** (166.48)** (5.66) (4.40) (28.50)**

llllegit Wedlock .21 .41 .07
Legit] Status (153.84)'' (256.23)'' (9.43)'' (.23)a (.29)a

1 1+ 1 Medical Conditions -.07 .38 .21 .04
[ None] Observable During (16.71)** (227.05)** (105.32)** (.81) (.16)b

Pregnancy

[nad .73 .35 .21 .17
Interm Prenatal Care .10 -.1 1 -.24 -.13
Adeq -.83 -.23 .03 -.05

(1048.45)** (223.42)** (26.68)** (5.84)

E Gen Hospital -.01 .01
Priv J Service (3.37)a (.06) (.03)

< 2500 gm Birthweight 1.62 .37
[2500gm + J (1526.28)** (31.14)**

X2 (degrees of freedom) 644 (563) 1535 (1713) 1163 (1713) 493 (1138) 442 (1713)

X2 tests are in parentheses. = significant at .05; ** = significant at .01. Sample consists of 30,719 live births, including 4,793 low birthweight infants, plus 748
neonatal deaths and 309 postneonatal deaths. a = insignificant, dropped from analysis. b = also insignificant, dropped from analysis
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